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Abstract
Zebrafish are used as a model organism within
experimental retinal research due to the developmental
process of their eyes being similar to that of humans. This
developmental process consists of apoptosis triggering
the muller glial cells within the retina causing
proliferation of progenitor cells. Similarities between the
retinal development of zebrafish and that of humans, has
led to the further exploration of the transcription factor
neurod4 which may be of importance throughout the
process of neuronal development. The neurod4 gene
encodes a transcription factor that may be essential to
neuroretinal development. Additionally, this gene is
conserved from zebrafish to humans and therefore may
demonstrate an equally important role in the cell cycle of
neuronal development. However, not much else is known
about gene. This study looks to analyze how the
expression of the neurod4 transgene zebrafish compares
to the expression of the endogenous gene. Endogenous
gene expression can be visualized by green fluorescent
protein (GFP) as its absorption of blue light results in
emittance of GFP that allows for visualization. It is
hypothesized that the transgene will share the same
activity as the promoter found on neurod4, showing that
the transgene is able to exhibit the same expression as
the endogenous gene. Additionally, if the endogenous
gene’s function is knocked down, the cell should not be
able to stimulate new growth as it is deleterious to the
cell. Labeling of the neurod4 gene can be observed
through Fluorescence in situ hybridization (FISH) which
will be implemented in this study. FISH will allow
detection of mRNA presence and its expression.

Results

Figure 1. Lateral image of the right side of a 1 dpf
zebrafish expressing neurod4:GFP, shown in the bright
green regions in the eyes and spinal cord. The pattern of
expression follows closely to that previously published for
neurod4.

Discussion

Figure 2. Lateral Image of a 3dpf zebrafish expressing
neurod4:GFP in the eyes and spinal column.

Introduction
Zebrafish are ideal model organisms for retinal research
as their retinal development proves to be similar to that
of humans. The gene neurod4 is a transcription factor
that may be essential to the neuronal development of
zebrafish. Neurod4 is initially expressed throughout the
nervous system but is later confined to the retinal area for
neuronal development. Not much is known about the
gene, but ongoing studies are necessary for
understanding its correlation if any to that of human
neuronal development. Research on neurod4 can be
generalized to humans as a homolog, NEUROD4, is
present within the human genome (Wang et al., 2003).
Our study will look to analyze the neurod4
gene regarding zebrafish and compare it to that of the
endogenous gene. By comparing the neurod4 transgene
to that of the endogenous gene, we hope to have a better
understanding of the gene and its relation to neuronal
development. Fluorescent in situ hybridization (FISH) will
be implemented in this study. FISH will allow detection of
mRNA and its expression. (The protocol will allow us to
examine the distribution and overlap of two gene
transcripts using the highly sensitive AP substrates
NBT/BCIP and vector red. Furthermore, endogenous gene
expression can be visualized using green fluorescent
protein (GFP) as its absorption of blue light results in
emittance of GFP that allows for visualization.

The neurod4:GFP transgene expression is mainly
concentrated in and around the retinas, which impacts the
spinal cord. Damage to the retina of neurod4 fish due to
light has shown that müller cells respond to damage at
16 hours and will proliferate by 40 post-light damage.
When neurod4 is knocked-down by morpholinos, there is
a decrease in the number of fish that expressed a protein
vital in regeneration, PCNA, within the post-knockdown
stage at 72 hours. This gives the suggestion that
neurod4 may be capable of having a stimulatory function
in regeneration, as its expression can provide
transcription factors that are necessary to re-enter the
cell cycle. A continuation of studies are needed with
shorter time increments to truly understand what
this 72-hour period means, and why 3 days is the only
period of time to give viable results.
The neurod4:GFP transgene may be useful in acting as a
reporter gene in developmental studies such as the one
performed within the lab. As a reporter gene, it can be
expressed from early neural formation, around 3 days
post-fertilization, continuously expressed through
adulthood. Within the current procedure, neurod4 is
being examined to understand its role in development
and regeneration. The process used is fluorescent in situ
hybridization, which helps to visualize where the gene is
active at different stages. It is currently being studied
within zebrafish at the embryonic stage, aiming to see
when the gene enters different developmental stages
and
fluorescing
when
GFP
is
expressed.
This experiment will need more trials to give proper
results. The results of continued experimentation may
give rise to an increased understanding of zebrafish
development and of the gene in question. Through this
project the hope is to also gain a better understanding
of how this gene is positioned and more clarity with the
function of neurod4.
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Figure 3. A vector map indicating the Spe1 enzyme and the
Ncol sites needed to verify the nuerod4 expression clone
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